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Introduccion

Las energias
renovables

Desarrollo y
simulacion de un
sistema hibrido

edlico-solar para el
abastecimiento de
energia eléctrica a
la “Hacienda
Quirola”

Se tuvo en cuenta la
potencia de la
hacienda, el sistema
de riego, el numero
de puntos de
cargas, la potencia
de cada bomba de
agua, la cantidad de
horas que funciona
la bomba de agua
por dia.
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OBJETIVOS

* GENERAL

Disenar un sistema
hibrido aislado para
abastecer una
hacienda en el Canton
Quevedo “Hacienda
Quirola” - Bananera

ESPECIFICOS

Obtener los datos sobre la
demanda del consumo

energético. 4

Conocer los precios reales de
las maquinas a utilizar.

4

disefio y obtener la mejor
solucion posible. y

{Utilizar un software para el




[ICst1

CONGRESO

INTERNACIONAL DE SOCIEDAD
Y TECNOLOGIA DE LA

DE LA INFORMACION
EN LA EDUCACION SUPERIOR

Curvas de

Método demanda.
Curvas de Radiacion
generacion de del sol
cada tipo de
energia.
Velocidad

del viento
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MATERIALES Y METODOS

Caracteristicas de la instalacion
a abastecer

Hoar Load (k] |
OO0 - 0 =0 0. Qo0 Primary Load Inputs
o1 :00 - 02: 00 [l File Edit Help
D200 - 0300 [aNulnln]
0= 00 - 04-00 oL Qo0 Choose a load type [AC or DC). enter 24 hourly values in the load table, and enter a scaled annual average. Each of the 24 values in the load table is the
04; oo 05: oo 0,000 average electric demand for a single hour of the day. HOMER replicates this profile throughout the vear unless you define different load profiles for different
05' = = UE- O G’ ono months or day types. For calculations, HOMER uses scaled data: baseline data sealed up or down to the scaled annual average value,
DS oo - G?; o0 0. 000 Hald the pointer over an element or click Help far mare information,
O7F:00 - 0S8:00 (mNuinin]
oS00 - 0900 o252 Label |Primary Laad 1 Load type: @& AC (DO Data source: (¢ Enter daily profile(s] © Import time series data file
09:00 - 1000 o252 Rassline data
: 1!:' gg 7 :: ;f gg Ef ;g; Manth  |January hd 00 Daily Profile
1z.00 - 1300 0252 Daytype [weekday ¥ 035
1200 - 14:00 0252 Hou | Load k) | =] i“‘:
o= TR
e - 1300-1400) 02 S
3 - = 0252 0.05
}Ezgg :: ;Z 33 o252z 14:00 - 15:00 0252 000
= = i ’ 15:00 - 16:00 0.252 o Jan Feb Mar Apr MayJun Jul Aug
1800 - 19:00 (nNuinln] 2 : Hour
1900 - 20: 00 0. 000 16:00 - 17:00 0.252
20: oo - 21 :DD nNuinln] 17.00 - 18:00 0.252 05 Seasonal Profile
21:00 - 22:00 (nNuinln] 18:00 - 15:00 0.000 P T T T T ‘ T ‘ T T T T max
So-00 - 22300 o, OO0 19:00 - 20:00 0.000 ;0 a dsily high
= = z
232300 - O0: 00 alnlnln] 20:00 - 21.00 0.000 = mean
21:00 - 22:00 oo | 392 daily low
22200 - 23:00 0.1 min
2300 - 00:00 0.0

Jen  Feb  Mar  Apr  May ~ Jun  Jul  Aug = Sep  Oct  Nov  Dec  Ann
Randam variability

0.000
0.000 -
Day-to-day 15 % Baseline | Scaled Efficiency Inputs...

Tirne-step-to-time-step 20 % Average (Kiw'h/d) 921 EE D21 EE
Aerage [kKis]
Peak kW) D472 0473 Pt Export
Scaled annual average (kiwh/d) 25 {1} Todliet 0220 0220 oo | — | =
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MATERIALES Y METODOS

Generador fotovoltaico

Solar Resource Inputs PV Inputs

File Edit Help File Edit Help

@ HOMER u=zes the zolar rezource inputs to calculate the P amay power for each hour of the pear. Enter the latitude, and
either an average daily radiation value or an average clearmess index for each month. HOMER uses the latitude value to
calculate the average daily radiation from the clearness index and vice-versa.

Hold the pointer over an element or click Help for maore information.

Location

Latitude * B2 ' 7 Morth & South Time zohe

erghudls ’—? . |—4 L East % wiest |[GMT7E|5:EIEI] Eastem Time [US & Canada), Colombia j

Drata gource: € Enter monthly averages © Import time series data file Get Data Via Internet

Easeline data

Clearness | Daily B adiation Global Horizontal Radiation

Month Index | [Kwh/m2/d) e 10
January 2.000 20,304 EG{I — s
February 3.000 31.329 N-E-so - - - y
March 4.000 42 057 £ M i
April 5.000 50,808 Zan H L = os E
b ay 1.000 9576 = o E
June 2,000 18421 5 aNE A 04 §
July 4.000 37.378 .20 O A _ OO Y o
August 5.000 49.295 = T2
September £.000 £1.920 L A F
Ortober 4.000 41,603 o -

Jan Feb Mar  Apr May Jun  Jul Aug Sep Oct  Mov Dec
Hozerhe: Daily Radistion == Clearness Index
December
Average: 0813 8138

Plat... Ewport...
Scaled annual average [Kwfh/medd] EO7  {} Help | Cancel | ok I

Enter at leazt one size and capital cost walue in the Costz table. Include all costs azzociated with the P
[photovaoltaic] system, including modules, mounting hardware, and installation. As it searches for the optimal system,
HOMER considers each P arrap capacity in the Sizes to Consider table.

Mote that by default, HOMER sets the slope walue equal to the latitude from the Solar Besource Ihputs window.

Haold the pointer over an element or click Help for more information,

Costs Sizes to consider
: . Cost Curve
[k | Capital [$) | Feplacement [$] | O&M [$40] Size [KWwW) 1.000
300 E00 50 0.000 s00
0.900 2 a00 L
8 400
| ) | x| 200] s
. 0
Froperties 00 02 04 06 08 10
Size (kW)
Output current  aC » DC

= Capital == Replacement
Lifetime [vears)

= ]
% ]
[ 7 3] [~ Consider effect of temperature

Azimuth (degrees'w/of 5 [ 180 L.} | .
Ground reflectance (%) | 20 L} |

Advanced
Tracking system |Mo Tracking ﬂ

Derating factar (%]

Slope [degrees)

Help | Cancel |
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MATERIALES Y METODOS

Wind Resource Inputs Wind Turbine Inputs

File Edit Help File Edit Help
 HOMER uses wind resource inputs to calculate the wind turbine power each hour of the year. Enter the average Chooge a wind turbine type and enter at least one quantity and capital cost value in the Costs table. Include the cost of the tower,
“* wind speed for each manth. For calculations. HOMER uses scaled data: bazeline data Scaled up or dawn ko the contraller, wiring, installation, and labor. &z it searches for the optimal system, HOMER considers each quantity in the Sizes to Consider

scaled annuwal average value. The advanced parameters allowe you to contral how HOMER generates the 8760 table.
hourly walues from the 12 monthly values in the table . " . .
Hold the pointer over an element or click Help for more information.

Hald the pointer over an element or click Help for more information.

Turbine type |[Ef Details New. Delete
Data source: % Enter monthly averages ¢ Import time series data file é i FrEmets
Baseline data Abbreviation:  G1 [uged far column headings] 1.0 Power Curve
“wind Speed Ty Rated power: 1k DC - /
Manth [m#s) 1z Manufacturer: £ /
January F.000 i a Website: =0e /
February E.000 2 g e
M arch 5.000 i e H || e 5 . /
&
April 5.200 2 2 | | L N | | L e _//
May E.300 = o o F
June 8.000 O Jan " Feb Mar Apr May Jun Jul Aug  Sep  Oct Nov  Dec Wind Speed {m/s)
July 10.000 Costs Sizes ta conzider CostC
August 11.500 Dteparainstors Lcltesdlpaianeter Quantity | Capital [$)  Replacement [§] | D&M [$4r) Quantity 2,000 stidrve
September 11.000 Altitude [m above sea level] o Wheibull k. 2 1 2000 2000 100 10 o //
gv:tol:ne‘r:I g ggg Anemometer height (m) [ = Autocorrelation factor [ nes §1 000 vl
ovember . ) w1 /
December 9.000 “ariation ‘with Height. (v fti=nn siErgfto 0.25 o 01 | o | 8 o T
Annual average: 2.058 Hour of peak windspeed 15 Other

I 2
Lifetime [yrs) 15 LY 00 02 04 08 08 10
Quantity
Scaled annual average [més) +5 L} Plat... | Export... | [t Gr=Tefch ) = J{' b = Capltal == Replacemant

Help | Cancel | Ok I Help Cancel | QK

Meteoblue
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Potencia de

carga del En -Ia mter\{gnuon de la
mejor solucion se obtuvo

generador d un capital inicial de
. $1.970 para la instalacién
instalar y un costo total NPC de

Q XL Simulations: 0 of 54 Progress:
$4 . 5 40, CO n u n a d u ra c l O n Sengzitivities: 1 of 1 Status:  Completed in 4 seconds.
. ~
estimada a 20 afos de Sensiviy Reouts Optmizton el |
Vi d a u ti | d e Ios PV Double click on & system below for simulation results. " Categorized D\rerall Export... | Details...
PV G1 | 6FM55D | Conv. Initial Operating Total COE | Ren.
’ "L Eﬂ‘ W) ‘ ‘ W) Capital Cost ($/r) NPC (8A&Wh)| Frac.
f 09 3 1 $1.970 20 54540 0385 100
f 05 4 1 $2.060 224 $4922 0422 100
Primary Load 1 ~d 09 5001 52150 254 $5400 0463 100
2 5 k"‘-"‘-"‘h."‘d f 05 6 1 52240 285 $5877 0504 1.00
. f 05 H] 1 52420 M5 $6.832 0586 1.00
473 peak : L4 08 1 1 $197 297 $7763 0666 100
Generic Tk & 09 01 $ 2,600 406 $7787 0668 1.00
f 05 1 4 1 54,060 327 $8241 0706 1.00
f 05 1 5 1 54150 357 58718 0747 100
f 05 12 1 $2730 466 58742 0745 100
Converter L 08 1 B $4240 383 $91% 0788 100
EFM EED f 05 1 H] 1 54420 443 510,150 0870 100
54, s, k
f 05 1 10 1 4,600 509 11,105 0552 100
'{','|: D|: f 05 1 12 1 54730 569 $12060 1034 100
ol




RESULTADOS Y DISCUSION

Costo total vy
caracteristicas del
dimensionamiento

se puede apreciar los
costos totales en barras y
en matriz, tanto del PV,
Vision 6FM55D vy del
Converter, como también
los costé de remplazos y
costo de mantenimiento

se puede apreciar en la
grafica de barra la
potencia producida por

y operaciones.

Simulation Results

System Architecture: 0.9 KW Py
3Vision BFM35D
KW Irwerker

1 ki Rectifier

Cost Summary | Cash Fow | Bectical | PV | Battey | Converter | Enissons | Houty Data
Cost type

Tatal NFC: $ 4540
Levelized COE: $ 0.383/Kwh
Operating Cost: $ 2014y

Cash Flow Summa
& Net present 200 =
" Annualized
I Reverse sign
“ 5150
-]
Q
Categorize &
& By conporert 5 1000
" Bycostyps £
]
[ Showdstsis B -
o
P Vision 6FM350 Converter
Compare. .
Component Capital [§] | Replacement (§) | O&M (] Fuel (3] Salvage (§] Tatal (5]
P 00 187 639 a 106 1621
Wision EFMBED 270 345 953 1] A0 1527
Converter 80 33 30 0 62 139
System 1.970 870 1918 1] 217 4540

%ML Repart HTHML Repart

Help Close

el generador
fotovoltaico durante
todo el aio.

Simulation Results

Spstem Architecture: 0.3 kiwf Py
3Vision BFM55D
1k Inverter

1 kW Rectifier

Cost Summary | Cash Flow Blectnical | PV | Battery | Converter | Emissions | Houdy Data

Froduction

kiwhdyr %

Total NPC: § 4.540
Levelized COE: $ 0.389/kwh
Operating Cost: $ 201Ar

Consumption kiwhdyr % Quantity Kb %
1533 100 AL primary load g1z 100 Excess electricity 558 /0
1533 100 Total g12 100 Unmet electric lnad  0.00000145 0o
Capacity shortage 000 00
Quantity Value
Renewable fraction 1.00
020 Monthly Average Electric Production
Py
0.18
o2
§
So0s
0.04
0.00
Jan Feb Mar Apr sy Jun Jul Aug Sep od Nov Dec

#ML Report HTHL Report

Help Close
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solar que se presenta en el sector, se
la radiacion solar para la produccion

* Debido al buen recurso eélicoc}/
opto por el aprovechamiento de
de la electricidad.

* Para realizar el estudio de abastecimiento energético utilizamos como
prioridad el software Homer, que es una util herramienta capaz de
modelar y comparar un sinnumero de opciones de disefo de sistemas
energéticos renovables, basandose en sus cualidades técnico-
economicas mediante el cual se puede evaluar el impacto de cambios
en las variables de entrada y proporcionar resultados en forma de
tablas y graficos.

* La energia solar fotovoltaica es una fuente de energia renovable que se
la obtiene de manera natural sin necesidad de causar contaminacion,
por lo que posee el mayor desarrollo tecnoldgico, lo que le esta llevado
a ser una de las energias mas implementadas a nivel mundial.
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